PolyP biosynthesis
• PolyP biosynthesis in bacteria is catalyzed by polyphosphate kinase (PPK) • It costs one high-energy phosphate from an ATP for each phosphate added to polyP • Reaction is reversible 
PolyP degradation
• PolyP is degraded in vivo by exopolyphosphatases 1 and endopolyphosphatases
• Reaction is irreversible
• Mammalian alkaline phosphatase is a very active exopolyphosphatase
• PolyP half-life in human plasma ~90 minutes 2 
PolyP in microbes
• Stored in granules (bacteria) or acidocalcisomes (eukaryotes)
• Hundreds to thousands of phosphates long Docampo et al. Nature Reviews 3:251-261 (2005).
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PolyP in human platelets
Stored in dense granules:
• About 60-100 phosphates long
• Abundant: 0.74 nmol polyP per 10 8 platelets
• Secreted upon platelet activation; will yield ~1 to 3 µM polyP in blood • Fibrinogen + Ca 2+ + polyP was clotted with thrombin
• Clots were washed extensively in buffer
• Clots were then stained with toluidine blue, which stains polyP a characteristic purple color (metachromatic staining)
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Smith SA and Morrissey JH. Polyphosphate enhances fibrin clot structure. 
What is the size-dependence of the procoagulant activities of polyP?
PolyP was size-fractionated (typically by preparative PAGE), resolved on analytical PAGE and detected by DAPI negative staining. 
Size-Dependence of PolyP Procoagulant Activities
PolyP acts at three points in the clotting cascade:
• In the classic "waterfall" scheme, FXI is activated by FXIIa
• FXI deficiency is associated with bleeding tendency -BUT -
• FXII deficiency is not
How is FXI activated in hemostasis?
• So, in normal hemostasis, FXI must be activated by a protease other than FXIIa
• But which one?
?
• How is FXI activated in hemostasis?
